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ABSTRACT : 

\ 

PROBLEM TO BE SOLVED: To obtain an optical information recording 
medium 

having high performance and excellent in aging stability by forming a 

metallic 

reflecting layer with an Ag alloy obtained by incorporating a 
specified amount 

of Cu into Ag and then disposing a sulfur- free organic or inorganic 
protective 

layer or an adhesive layer on the metallic reflecting layer. 

SOLUTION: The optical information medimn^ which is not a magneto- 
optical 

recording medium, has a metallic reflecting layer comprising an Ag 
alloy 

obtained by incorporating 0>5 -30 a t . % Cu into Ag and has an organic 
or 

inorganic protective layer not substantially containing elemental 
sulfur or an 

adhesive layer on the metallic reflecting layer. When the reflecting 
layer 
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comprises an Ag alloy obtained by incorporating 0,5 -30 at.% Cu and 
0,5 -12 at.% 

at least one of Ta and Ti into Ag^ considerably enhanced recording 
sensitivity 

and corrosion resistance are ensured. The metallic reflecting layer 
is 

preferably applied to a phase change type optical recording medium . 
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NOVELTY - The disk has a metal reflex layer which consists of silver 
alloy 

containing copper, tantalum or titanium. About 0.5-30 atom% of 
copper and 

0,5-12 atom% of tantalum or titanium is present in the silver alloy. 
A 

protective layer or a cementing layer which does not contain sulfur, 

is formed 

on the metal reflex layer. 

USE - For e.g. CD-RW, PD, DVD-RW, DVD-RAM for information recording 
and 
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reproduction . 

ADVANTAGE - Since the reflex layer is made of silver alloys 
inexpensive and 
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which is outstanding in environment resistance can be manufactured 
with 

sufficient productivity. 
CHOSEN-DRAWING: Dwg.O/O 

TITLE -TERMS: CHANGE PHASE TYPE OPTICAL DISC KW PROTECT CEMENTED LAYER 
CONTAIN 

FORMING METAL REFLEX LAYER CONTAIN SILVER ALLOY 
DERWENT-CLASS: L03 M26 T03 W04 

CPI-CODES:. L03-G04B; M26-B01; M26-B01C; M26-B01T; 
EPI-CODES: T03-B01C3; T03-B01C5; T03-B01D1; W04-C01C; 



SECONDARY -ACC -NO : 

CPI Secondary Accession Numbers: C2001-044563 
Non-CPI Secondary Accession Numbers: N2001-110442 



3/19/07, EAST Version: 2.1.0.14 



(i9)H*B4*fiFit (jp) 02) ^ jj^p 1^ ^ ^ (A) wmmwxkm^^ 

(P2000 -228032A) 
(43)4iMB ¥lSl2^8^15B(2000.8.15) 



fl 1 1 o 7/94 e: Q Q 
\j L 1 D 1 / t/t O O a 

R 1 1 

u L ± 

R 9 9 

W A ^ 

v O *± 


1 1 "R 7/94. J^^RF (inn9Q 

U -L i. 

R 9 9 A 

R 4 

^ff:d^ M:K«<0«C5 OL 6 H) 


(ZDOmn »B¥il-30045 


(TDlflfflA 000003001 






(22) ffiS B ¥m 1# 2 ^ 8 B (1999. 2. 8) 


AEfl^:^iSTp«f ^iKS*Br 1 re 6 # 7 ^ 








:SCIPlKB»r&ffl*t£4T§3S2# 








(74)f^A 100077263 








Ffr-MIMS) 5D029 JADl JB35 JB45 LAD2 LA20 




LB03 UA13 


(54) ^vn<om] ^ftmsm 
(57) [mm 

imt^m ^RRItlSSrAgCu^ife, AgCuT 



3/19/07, EAST Version: 2.1.0.14 



(2) 

1 

< mmimzis v . ^^mmt^A g c u s: o . 
[ii«ii2] ±mmimi}<Asi,zcuio. 5-30 

im^im^rizimmmi}^ 0 frnmif ^ rxh 
h^t mmt'rhmmt.m-3<r>\.^-fixp\,zw& 

cit*JS5i ^mmmsmmifiGe. sb. Te 20 

[00011 

mmw^zmth. mz. is^, ^9f3^l3^*«Jt^T'v^|, 

[00 02] 

T'fX^') i:CD-R0MT>f.x^'*i%^T-*>'9. -« 
CD-RWf'-fX^'tPDT^X^'tDVD-RAMT 40 

m^ti. tfz. m^<r>\ir:^T-r\,z^hh±mM.<r) 
[0003] m^imm^mwit. ( i^-- if- 

^-fb (fflm) -tf^gcoieii • m^zmmLx^^h, 



^^2 0 0 0-2 280 32 
2 

W=5rGe S bTeJl) (JOSJgJi, Mm<r)^\mS 0 O'C 
?B^^i$«Jl 7 0X;fc^S, i«IS§itTV>|,. 

<^-mxmm)^zi!iatxm.^m.ifi±^\^. ttz. vy 

t i 0 , S;^ 'J 7 h . 

^wmmmmx\i. mAt. imm>^^n^i 

[0 0 04] (tt) «iHtfffiifi¥^ ttftiWIE^ 

[m-fgPia- CPM 90-35. PP43-4 8 

rz n s- s i oivmmWi\^fz%^mm^\m!^ 

( 1 9 9 0^7^ 2 7 B ) Wi. 3E|4{C^$ 

-?-c^«iS{±, ;KU;&-*":t— (jiStiO. 6 
mmA>l . 2mmc7)li$ ) /TU^Wm ( Z n S • S 
iOim/mmm (OeSbTeig) /±^«f*:l 
( Z n S • S i 02)1) /RIt/i (A 1 -&^) 

[0 00 5] z.tit><nm.mwm%%mzn 
•r^:ip*>, mwi/mm/^mmw/imm/ mm 

•fts:h%. XyAy-\,zm'AVVX^%m\.m-ii 

¥<r>mmf}m^i^tLX\,^i>, 

[0006] mti(r)XmizM.hii6tia< . ffl^-fbME 
^m^coimmUGeShTe-^Asl nSbTe^fif 

m)i'ayy-^^mm^tix\.^i> ism*fstiizn 

S • S i Oz^j:}^<7)ZnS?k^mm^tih. RWJl 
{iAl-^H. AuM. Asmi:i}^m^^tiX\>^^. 
A 1 ir±Xii. ^%«^T i r $r-^^L7t A 1 T i 

ffi. A 1 c rmt^m^n.x\>^h. ^m^mmmt 

■thmi^ (CD-RT>fX:?^i;') -C'fiAuM^AgJK 

i^mmttxmm^ixx^^i,. M^^m<DCD {ay 

[0007] 

A\^m. Auis, AgmimT<7)msi^ti. a 



3/19/07, EAST Version: 2.1.0.14 



(3) 

3 

t'coX}^.*^hh. A g^«± 1 0 0%j6v^Rlt*Sr*-ri. 
[0008] *l&Bfl*^>{i;Iil|frtCA g C u T i -^^^ A 

m.m&mmzm Lx-^c^i&^i±iffzt<^mM 

t-(iZnS- S i 02^Sri^«#:)ItLTffiffl-ri.>Ii: 

(0009] ^%mi±i)'t^hmmzmi^^j:^tifzhco 
x\ mmti^< . w^tttcsn. ^mit<7)^\^Km . 
^(o±<r>mmm^-rh^tx\ mtt^x-mm^j: 

m'it uciii^x'hi. 

[0010] 20 

mmmmthtzM^m ^m^i^^t. mam 

<^m. fits. :tSXt-H, ^t'cO^rSrlBlB^jSfil- 

^^mmmcoix^immMLfzim. a g c u -^^ 

izm^^^mzmix^m^m^mixi z t 

[ 0 0 1 n i-^j:h-h. ^mi. ±mmmi^-ti 
mMsmmiiim<mmm^zi5\^x. u^mm 3o 

JlA^Ag m) tCu SrO. 5~3 0Jg^%-i-W 

m^mnmz±^L^j:\,^^m. ^K^mmmmi 
i::iimmmimmLt:z t imitthmmmi^x'h 

I.. SEtC. 3|s:^B^(i:Ag(CCu$:0. 5-30iI^%-^ 
*-li:Uii6, $<^tzTa (^y^?;!^) i-t{±Ti (f-:^' 
y ) co'Jf< b 0 . 5 ~ 1 2 Libt: 

Ag-^^'^Rmbthmmmx'hh > tt:. 
m<^^m^miim\smsmmmzMti<mm^ 

40 

[00 12] 

(C/N) l6]±gWtCsRW^iOAgM{C«SUcAi. 

e<jT'^:v\ ^zx\ zco^&bLxm^m(r>mmmi 

UzbZ^. Xy-( \i/fyX±{Z'^^UzCuiQ. 5 
~ 3 0 11^ %» L/e A g C u ^^IBRiSRI^^-e, 

t»«*<^mW^rjDa^MbTX h^i^X'$)^ 8 0 -cs 
5 %nMM&m^TX'7 2 B^StLhlija LT tS*f$ 
*%T*-r. iBAtttJ>I.C:i:*WJL;t. ^fc, Cu 50 



#W2000-228032 
4 

<7)#*ft*^'0. 5JI^%J;')^^<Tt. 30;i^%i'9 

TU^. AgCu^^||!ltt±a!<?)a'9lSKW$(m{f 

A g8 5 C u 1 5 ( m^iiw.^%m.fS. ) -^^mX'li 7 8 0 n 
mO«*t'9 8%<^K*f^) •CS)0. BAttt>S<^i^ 

iximm b ■tm^^mmMm.xnmm.ifi^ 

Ti-^ZbH^^h^zWRLfz. 
[0013] *^M^.J4. ^t:>\,zz.<r>i^m.%^%3 

7C«i0asjDlC«B L . «tS?3f^«0JS*, A g C u IMtCT 
a t /t{4T i £7)^-^ < b i-aS: 0 . 5 ~ 1 2 1^^%^ 
Jirr 5 i: . fS«|jS)S t W:fett**:^# < b 5-1, 

^ < - a-o c /N |6i±c7)5!;**^'ll*$ it^rv v^it' 1 . 5 
-1 OMi^%*^'J; ^1BtL\.^, m^M&^miz 
a#-ri>fei6(C. Cr, Nb. Re^j:b'<7)m<07tmi:'Jf 
M.mnLX{>i:\<\ 

[0014] Z<7)^mRllim<r>mmi3^2 O O nm*< 

iR*ct i?*^ <-r-i.iKiR*isiEffi)t^««ss^ (mm 

[0015] *^BBt'{4. ISA g-^R»ri±tCS7C^ 

J: 3 fcs o'cs 5%mmm'mmcr)X 3 ^j:mtm 

»H« ( H 2 s :^'xmm t' ) tii^^lcH^b I rz . 

ztim±timx^m. ^Kiimmmmmttz 

mmmim<^7^ vm^^j:b'm^^ii>tii. 
[00 16] 0. 6mmm^mmmwi2m^^'$fh 

^L^j:\mnmm<^mWbLXli. sin. GeN=5r 

b'cDmimmt iis^^mmmmmzm^ti 

TV^SZnS • SiOzUti, K A g C u ^<7)Ktf«± 

(;j^figLT{4^r^>^V^*>', m^ZZ n S ■ S i 02M±t^ 

A g c u-^^oKitisrjgfig-rs zbi.i^mx'hh, 
[0017] mi^mtm<mmmb txn.^m 

m^. ^mmmwst. mu9tmmAX'xn-v 



ZlX^l^l, EAST Version: 2.1.0.14 



5 

(0018] ^mnnmmmm^mmmmw 

X'h^m)tmmiGeSbTe'^As I nSbTe^ 

2:2: 50Ge2Sb2Te5 ( G e : S b : Te =f<; 
22. 2:22. 2:55. 611^%) SJ^tii^OjgL 

[0019] m^^mMmmmzm\'^(:>fiim.m 

m(om*)^mmm. m^m. v^m. mm. mt 

mi^L<iiztL(,ff)m-^mmmx'th. mmzam 

IV. mt7ivi~'^A. f-v-(b^-fs. ^'vityiv-?- 
imiL. -mmzmb^^b\iX'%t£\^ti\ mnio 

nm~l 5 0nmgS*WjilCfflV^^,iXl), diti^^H^ 

[0020] sst tTti, ^7^, 'j/pgaii, '-K 
\.^hfii,wmt. ^^m^x-m^^tih o . 6mm*^^> 

2. 0mmSS^7)ff$T'iIS6 0mm*>^>l 2 0mmg 
[002 1] IJUitit^a'^^ffl^^^l^jeiEfiiMftJOlt 

m./Tum^^m/imm/±.mmm/K 
M (Agcu^^) /^r«. ^L<f±4iiig«offigai 
Jt<±«««. b\^oimx'hh. :.timLx. mmx 

mttz^mm^z. mrnt^m'^z. mm/T^mn. 

bmmc^uz^mm'^. ««*«iS!?asoffiv^r9x 
^^y? m.x'\±m<rmmi m±-fh^<r)mMt^h ^ 

i,mmzmifztumm.ifim^^ixh z t t-hmm^z 

m^iih. zmmxm^r(r)nmtmMmwx' 
ti A g c u ■^mm±.<r>u.m.mt. iM<^fum%w 



(4) «fgB2000-228032 

6 

wm^y'^m±^z {m.%mz) #*fc(iv^tt 

[0022] *||BflcO A g C u ^±<D^mRltimi,i. ffl 

^imMmmm^x'^j:<. ^mmmt:^th^x 

Ti^>J^-^^^^-hmi±i,zi^T~y&m^j:b'<r)^f&i^^ 

(Ti^m^m^L. tmmm±^z^mmm^mfS. 
L. ^ hizsmmKSim±.^zummi:m^Lxffpm^ti 

10 I.CD-RT-f;<^'^DVD-RT>f;<^O^MRit« 

iztmmmx'h^. ^^i^z. cD^j:b'(on±9mr^ 
xi^(0!mMizhmmx'^^. Agcu^^{±. Ai-g- 
^j: *) i^mMnmx'h^ti^. Kmm\'^zbti^hm 

<xh m(mmm o , ttz. mmm^(r>mm ( - 
y-vh) ^w^mmi-i:ikx\ mi^imtz'ocomA 

[0023] 

[^M^J1~5, J:L««1, 2] 1. 2mmlf$, 12 
OmmltgT', F*=lSl 5mma)-ty-}'-t^-m^-t^ 

frSlC, »«ffi*^A>)it:. 9 5 n m(7)Z n S ■ S i .O2 
T^$^«f*ffls 2 0nm(50GeSbTeiBlil, 16n 
mfiOZ n S • S i 02±gBl^tt*l, 15 0 nmCOAg 

c u T i mm. m^mmitm^mmm&^mmfj-i^^j:^ 
m^^^tm^^mmBiim mmm 1-5) 
muz. mmmi-5iimiizsm<r>xoCAscur 
i mmr i -&«$-^^;t^«*T'j) I. , mm 1 <^ 

imm2<7)i^mi. nmrnx-h^ti^mmco^A 1 t i 
30 mttzma^x-ib^.mmui. ftttamizi'o.mi 

■9--*ffi04ite« T') *<^2 4mm-5 8m 

h^y^'f'yf-til . 20/imT\ ^'^-T'lUt 

mmizmo. eoummx-hh. 

[0 0 24] ffifflUcX^^•.y:?^g(i, 7tT^Xi?»« 

av/^shoyxA-.y^j'Jia (T*;i/A' (1*) sasPF 

-4 3 0HS) T'J)!.. C:c7)^«(±3ffl<7):?-y-yh5r 

1 oi7)*s«ciSB L . 3^<r>mimLxm^'^m 

40 TS)!., fflV^it^-y-yhttilSlOlnim. JI$5m 
mc?)-t-f XT'Jb 0 s ZnSfcSiO2S:80:20mo 
1 %m^X1S.-^m Lf^Z n S ■ S i O2 .y 

Ge : Sb : Te=^2 : 2 : SH^JtcOGe Sb 
Te-^^—y-yh. AgCu (Cu : 1 0M^%) ^ 
^^-y-'/h. AlTi (Ti : 2. 01^.^%)-^^^ 

-y-yhX'Sii, AscuT im^imtmnAsc 

u ^'-y -y N±(: 1 mmJf $ , 5 mm^lOT i ^Ef-y 

rSrESLTX^N'-yrJ'Uc. T i f->yrowt 
■y b±coffia(i^ 1 iSmoT i J: d tcPtS 

50 ^'-y«yh*'^>»KOSE^$:^l 2 0mmi:L, 



3/19/07, EAST Version: 2.1.0.14 



(5) 

7 

t LTS^S- 2 0 r pm-C'[II!|g ( SIe) ^-t^^^^jXyN* 

[0025] diOSMcOK^If rtl^M^ESL, 8 x 
1 0-5PatC^I,ilT-#^mL. i):tCAr;y;;SrKffiffll*l 
lc^7 5SCCMTmL, E:'30. 8Pa{c=5:SJ: 

nS ■ SiO2M^frX>'N'>y^'B#(i5 0 0WattcO« 
JfM«^J, GeSbTe^'-y-x ^<^;^>'^•7:7(i5 OW 

:?B§{i;2 0 0Wat tcoESm::'!. A 1 T i ^J'-jr'.y b 
X/N* •/ ^'B#ti4 0 0 W a 1 1 cOltSe^j Srffl V^it . 
■?flK£0«l«5SS{i> -f-timz n S • S i 02)1*«2 
3 . 3 n m/m in. , A 1 T i KA^' 1 0 . 2 n m/m 
in. , AgCulStAgCuTiM^U 7. 3nm/ 
min. ,-?-LTGeSbTeM*^'20. 5nm/mi 
n. X'hn-k, *^BBOAgCuTilS<^«iaaLg«> 
m£^mhX\^h^ 1 T i M>5rfc'cOA 1 -&^)«tJt^ 

TJt^SWf. 3. 4<g^«l®jISfc=5:'?. 4«tt**ffi 20 
[0026] § A>lc, A 1 C vWMM^Xz^ Xfyn- 

[0027] *flffl-fk ( r--)v^i^) 

(1*) i/^N*y^'Mfio^N>^'^u-t'^i(LK 
1 0 1 AS) xhh, tifiL. mmLfz^e^'y m. u 

— f t'- A5SjK*Jt ;^ ^' aSfflTffcteis<; l w a 1 1 . a 30 

ft=8ionm, NA (nmv-yxmaw) =0. 3 

4, X;K>yh-t^X=125Am XI. 2 

3KA..xKS:ii03lJK86;um/lHlte (r-f 
t*'^ 7 8 6 ;u mjttf jSS ) TJ* "5 

OmW) lcL.-Cffo;t, 

[0 0 28] ^*c7)«mitttfF(Wi. ^* 780 nm, 40 

>Xff)mumi a = O . 55 OJt'v -y H SrW^I. 
AVl-Xr-y:?!!! (») ^DDU-lOOOSm^:^ 
IfiigaSrffll^-Cfi^ofc. T'f^:?«0llIKjiS20 3 0 
rpm, i|ig2 6mmOElfT\ »jii^^^«3S:4MHz. 
AVUXifie 2 n s e ciO#— ifjSf;;T', y^-f TX/n*7- 
4. 5mWatt-Si:UTfBliit'-^'y^•V-S:^^i: 
LffEIIL. ff^^'tV- 1 mWa t tT'B^L^ft^Sr 
X'<:7^;^T■f7'ff-t'CNR Xit) 

CNRcOi*>±*>'0;<?-7tfcV^T, CNR=30dB 50 



!»^2000-228032 
8 

(r)%m^±t<t£h. lSII®^{i8~12mWattg 
fli^*Sr« 1 ic^-r. 

[0029] I^Xh^O^ifeMi D , As<n7^(r)mmt:\i. 
tmmmi^A^^^^^'t C: t , A 1 T i ^MTliC N R 

?gS8 0-C. rliSS 5 %iO^<*T' 1 0 0 0^fSi<nt'l!im 

[0 03 0] SIW^X^N"v^T'?gB£-r.?.EIft 

aJlSr^U^rv^t) MRI*ii±tcZnS ■ SIObM 
?-2 0nm^^N°-y:J'J^figL>ti:C:'?), A 1 T i SStJicO 
iS*«i±fdi:|s|ttt«gS:^Uc*\ flU^OAgRIt®, A 
gCuTiRitJiiD«f!|J«. ZnS- S i 02;^yN*-y 

!t, $^>tC, IIKWlJitCZnS • S i 02T{i^<, 
GeN (f--y(ti:>';l/-7:::':7A) M2^X^^"'y ^'J^fiStt/tB^ 

[0031] 

[^M6-8] Hfc, ||te(5<jl~5i:|5ltt~bT, 
fzT i <?53!)>*>i5 0 t::T a -y r 5- A g G u >y h 
±lcSaLr^HRItSS-«2 «0 A g C u T a^^fc L 

fzmm^<mtm!&com^^mitT ^x^mm.\^. 

[0032] JltfOllJfemO, AgCuTaffiT'tAg 
CuTiMfc|SI«<7)5(,^Aqiig§tl.;t. $<?>C, ^riifii 

8 0"C, S«8 5%i0^frt' 1 0 0 OB^raeoM^MtSe 

[0033] JU±<0^JfiMtC*L7tSD< , ii^mmc u 
Ta*yi{iTi(?D^j'-^<i:t-:^fc$r^^L/SAg 

\t. CNR, iSJ^*>m, A^oHAtttiSl-^Tfcffl^* 
■k%h:L)Lt>^X%h. Ift^Ta, Tic7)-tW**n. 5 

CO, mm A 1 T i-&^JS2:R|*iSt-r^ffiSg<I^T 

a , T i (D^-^mt 1 . 5-10 IS^ L 
v\ 

[0034] 



, EAST Version: 2.1.0.14 



(6) 



mi] 





AgCuT i^l^iBJ 


CNR 




No. 












(dB) 


(mWa t t) 




T i : 0, 


5 0. 5 


11.8 




Till, m^?^ 


5 1.0 


11.4 




T i : 2 . 2|S^ J« 


5 1. 1 


1 0. 1 




T i : 5. 2]g^X 


50. 7 


9. 8 




T i : 1 0. 6JR9^5K 


50. 0 


8. 9 




Asl» 


49. 3 


13.8 




A 1 T 

T i : 2. 01^^^ 


4 7 


6. 7 



[0035] 
[162] 



10 



»gB2 0 0 0-2 280 3 2 
10 



No, 


AgCuTa£t*tfl^ 


CNR 
fi:A:d[ 
<dB) 


(mWa t t) 




Ta : 0. 7mT% 


50. 3 


10. 8 




Ta : 1. 2m=F% 


5 1.2 


1 0. 3 




Ta : 6. llgrf-X 


5 1.0 


8. 7 



[0036] 

gCu-^, AgCuTi-^^, t/di, AgCuTa 



3/19/07, EAST Version: 2.1.0.14 



JP,2000-228032,A [DETAILED DESCRIPTION] 



Page 1 of? 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] By light, such as laser, this invention relates to the optical information media 
which performs informational playback, record, elimination, etc. and which has a metallic reflective 
layer. It is further related with the phase change mold optical recording medium which uses for 
informational record and elimination the reversible structural change between the amorphous states and 
crystallized states of the matter produced by the exposure of a condensing laser light in the detail (phase 
change) especially about a disk-like medium. Furthermore, it is related with the optical information 
media of the fihn surface incidence type with which researches and developments are progressing in 
recent years. 
[0002] 

[Description of the Prior Art] Various optical information medias (optical disk) are used. As a type only 
for playbacks, CD' (compact disk) and a CD-ROM disk are famous, there is a CD-R disk as a type which 
can be written in only at once, and there are a magneto-optic-recording disk and a phase change record 
disk as a record / eliminable type. As a phase change disk, the CD-RW disk, PD disk, and the DVD- 
RAM disk are marketed. It is the most important medium as a mass animation record medium for which 
a phase change mold optical recording medium attracts attention as mass rewriting types, such as DVD- 
RW, especially in recent years and which replaces a future video tape. 

[0003] The phase change mold optical recording medium uses for informational record and elimination 
the reversible structural change (phase change) between the amorphous states and crystallized states of 
the recording layer in which induction is carried out by the difference in the heat history of the 
temperature up and cooling by optical exposure (laser light exposure). Namely, it eliminates by carrying 
out heating fusion and quenching a recording layer by making it crystallize by recording by making it 
un-crystallize, and carrying out fixed time amount maintenance beyond crystallization temperature. The 
temperature of a recording layer (typical GeSbTe film) is presumed to become about 600 degrees C at 
the time of record, and to become about 170 degrees C at the time of elimination. Playback of a signal is 
performed using the reflection factor difference between an amorphous state and a crystaUized state. In 
addition to an informational high-speed throughput, such a phase change mold optical recording 
medium has large storage capacity. Moreover, the structure of drives (optical head etc.) also has the 
merit made at a low price than it is easier than a magneto-optic-recording drive. In this phase change 
mold optical recording medium, the crystallized state of record film is made into an informational 
elimination condition, and the amorphous state (amorphous mark) generated with melting of the film by 
high laser power and quenching is usually made into a record condition. 

[0004] Institute of Electronics, Information and Communication Engineers The structure of the typical 
phase change disk currently used for current is shown in the technical research report [electronic parts 
and an ingredient] CPM 90-35 and pp 43-48 "the quenching structure phase change light information 
media using ZnS-Si02 dielectric" (July 27, 1990). the structure - a polycarbonate substrate (it is usually 
the thickness of 0.6mm or 1.2mm) / lower dielectric layer (ZnS-Si02 film) / recording layer (GeSbTe 
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film) / up dielectric layer (ZnS-Si02 film) / reflecting layer (aluminum alloy) / glue line it comes out. 
[0005] Moreover, by the film surface incidence type medium by which research was started, the usual 
idea makes reverse built-up sequence of the thin film firom a substrate to the usual medium of marketing 
current [ these ]. That is, it inquires with the configuration of a substrate / reflective fihn / lower 
dielectric / record film / up dielectric. The same structure as a hard disk is proposed according to the 
need that the optical head (pickup) used makes an objective lens approach a medium side. That is, 
utilization of the floatation head which carried the objective lens in the shder is considered. 
[0006] As for the recording layer of a phase change mold optical recording medium, chalcogen alloys, 
such as GeSbTe and AglnSbTe, are used so that the aforementioned reference may see. The fihn of ZnS 
systems, such as ZnS-Si02, is used for a dielectric film. As for the reflecting layer, aluminum alloy film, 
Au film, Ag film, etc. are used. With aluminum alloy, the AlTi film and AlCr fihn containing several% 
of Ti or Cr are used abundantly. By the media (CD-R disk etc.) which use organic coloring matter as a 
recording layer, Au fihn and Ag film are used as a reflecting layer. Generally in CD only for playbacks 
(compact disk), aluminum fihn is used. 
[0007] 

[Problem(s) to be Solved by the Invention] aluminum alloy film with which the above is used, Au fihn, 
and Ag film have the following technical problems. Although aluminum alloy film is produced by the 
spatter using the target which consists of this alloy, since the melting point must build this alloy target 
with the alloy of the metal which is two greatly different kinds, it is not easy to manufacture, and 
according to the spatter yield of aluminum being bad, the fihn rate of sedimentation of sputtering is 
slow, and it has a fault, like (the reflection factor of a film simple substance) has a reflection factor 
comparatively as low as 80 - 85%. Although Ag film has about 100% of reflection factor, it has the fault 
that corrosion resistance is not good. Although Au fihn is stable, it is very expensive. That is, the actual 
condition is that retrieval of the reflecting layer which carries out simuUaneous satisfaction of all, such 
as engine performance, a price, and production speed, is continued. 

[0008] this invention persons proposed the reflecting layer of an AgCuTi alloy and an AgCuTa alloy 
before. Although the alloy film in that case was applied to the magneto-optic-recording medium and 
achieved fixed success, it has a technical-problem **** case in the application of those other than a 
magneto-optic-recording medium, and sufficient result was not acquired. Especially, in the phase change 
mold optical recording medium, the technical problem that Ag would sulfiirate and a reflection factor 
would fall on the reflecting layer of Ag system alloy if spatter film production of this dielectric fihn is 
carried out occurred fi'om using ZnS-Si02 film as a dielectric layer. 

[0009] It was made in view of this actual condition, and a reflection factor is high and this invention 
excels [ reflection factor ] in corrosion resistance, and it is specifying a reflecting layer with sufficient 
productivity, and the protective layer on it, and it aims at offering a highly efficient and cheap optical 
information media, especially a phase change mold optical recording medium. 

[0010] 

[Means for Solving the Problem] this invention persons found out that the optical information media 
which formed the metallic reflective layer with the AgCu alloy, and was cheap with high performance 
by preparing organic or inorganic the protective layer or glue line which does not contain S (sulfur) on 
this metallic reflective layer, was excellent in productivity, and was further excellent in stability with the 
passage of time was obtained, as a result of considering wholeheartedly amelioration of the metallic 
reflective layer which carries out simultaneous satisfaction of all, such as engine performance, a price, 
and production speed, like the above. 

[001 1] That is, in the optical information media except the magneto-optic-recording medium by which 
this invention has a metallic reflective layer, this metallic reflective layer is the optical information 
media characterized by forming organic or inorganic the protective layer or glue line which consists of 
an Ag alloy to carry out, and does not contain S element substantially on this metallic reflective layer 
0.5-30 atom %> content about Cu (copper) at Ag (silver). Furthermore, this invention is an optical 
information media which carries out and makes a reflecting layer further Ag alloy of Ta (tantalum) or Ti 
(titanium) which does 0.5-12 atom % content of a kind at least 0.5-30 atom % content about Cu at Ag. 
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Moreover, the metallic reflective layer of this invention is preferably applied to a phase change mold 

optical recording medium. 

[0012] 

[Embodiment of the Invention] Although this invention persons paid their attention to Ag fihn of a high 
reflection factor for the purpose of the improvement in a regenerative-signal noise ratio (C/N), Ag is a 
corrosion resistance bad ingredient and they are not practical only by Ag film. Then, when addition of 
other metals was considered as this amelioration, the AgCu alloy fihn which did 0.5-30 atom % addition 
of Cu formed on sUde glass was a high reflection factor, even if it left it for 72 hours or more xmder the 
80-degree-C85% relative humidity ambient atmosphere which is the standard acceleration degradation 
test condition of an optical information media, a reflection factor did not fall, but, also in endurance, a 
certain thing became clear. In addition, even if there were few contents of Cu than 0.5 atom %, the 
reflection factor fell to 90 or less percent of initial value within at most 24 hours from 30 atom %. The 
AgCu alloy film was a high reflection factor (for example, with the Ag85Cul5 (subscript is atomic % 
presentation) alloy film, it is 98% of reflection factor at the wavelength of 780nm) as above-mentioned, 
and since endurance was not bad, either, it became clear that it is suitable for the optical information 
media only for playbacks. However, this AgCu fihn had high thermal conductivity, therefore it became 
clear fiirther that record sensibility fell in the phase change mold optical recording medium which makes 
this the reflective film. 

[0013] Further, paying attention to amehoration of this point, wholeheartedly, this invention persons 
found out the thing of Ta or Ti which record sensibility and corrosion resistance improve greatly to 
addition of the 3rd element at the AgCu film as a result of research, when 0.5-12 atom % addition of a 
kind was done at least. In addition, when there are few contents of Ta and Ti than this range, there is no 
effectiveness of improvement in record sensibility, and if it increases conversely, an echo will fall and 
C/N will worsen. Furthermore, 1.5-10 atom % is more desirable at the point that the content of Ta and 
Ti has the large improvement effectiveness in sensibility, and the effectiveness of C / improvement in N 
is not checked in a phase change mold optical recording medium. In addition, in order to improve 
stability with the passage of time further, litfle addition of other elements, such as Cr, Nb, and Re, may 
be carried out. 

[0014] The thickness of this metallic reflective layer is used preferably 3-200nm. When considering the 
absorption coefficient amendment configuration which makes the rate of optical absorption in case a 
recording layer is a crystallized state larger than the rate of optical absorption at the time of an 
amorphous condition with a phase change mold optical recording medium as a medium configuration 
(record film configuration), a reflecting layer 15nm or less is used. 

[0015] It is necessary to form organic or inorganic the protective layer or glue line which does not 
contain S element substantially on this Ag alloy reflecting layer in this invention, an AgCu alloy ~ 
above - a 80-degree-C85% relative humidity ambient atmosphere - although sufficient endurance was 
shown under the following oxidizing atmospheres, in the ambient atmospheres (H2S gas ambient 
atmosphere etc.) containing S element, melanism was carried out easily. It is necessary to form a 
protective layer or a glue line organic with the object which prevents this, or inorganic. The acrylic resin 
of an ultraviolet curing mold etc. is used as an organic protective layer. 

[0016] When sticking two media of 0.6mm thickness substrate and considering as a double-sided 
medium, a pressure sensitive adhesive sheet, hot melt adhesive, and the adhesives of an ultraviolet 
curing mold are used. As a protective layer of the inorganic thin fihn which does not contain S element, 
nitrides, such as SiN and GeN, are desirable. Although ZnS-Si02 film currenfly used abundantly at the 
phase change mold optical recording medium must not be formed on the reflecting layer of this AgCu 
system, it is possible for forming the reflecting layer of an AgCu alloy on ZnS-Si02 film at reverse. 
[0017] Although well-known vacuum evaporation technique, the sputtering method, the ion beam 
sputtering method, a CVD method, etc. can be considered as the formation approach of said metallic 
reflective layer, the sputtering method is desirable in respect of an adhesive property with a substrate 
layer, the controllability of an alloy presentation, presentation distribution, etc. Moreover, film 
production conditions, such as the membranous rate of sedimentation and sputtering gas **, are suitably 
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chosen in consideration of productivity and membrane stress. 

[0018] As for a recording layer in case the optical information media of this invention is a phase change 
mold optical recording medium, chalcogen alloys, such as GeSbTe and AglnSbTe, are used. Especially, 
this invention is also preferably used from germanium2Sb2Te5 (about 22.2:22.2:germanium:Sb:Te=55.6 
atom %) thin film of abbreviation 2:2:5 having [ a presentation ratio ] the repeatedly high exaggerated 
light engine performance, and high-speed elimination being possible. 

[0019] As a dielectric layer used for a phase change mold optical recording medium, it is required to do 
so effectiveness, such as adiabatic efficiency and optical cross protection, for the object, and it is 
desirable to have the above degree of hardness and high refractive index to some extent. Moreover, a 
transparent thing is required for the laser light to be used, and metaled oxide, nitride, sulfide, carbide, 
fluorides, or these complex can be applied a passage well-known as a transparence dielectric layer. 
Although sihcon oxide, titanium oxide, indium oxide, tantalum oxide, an aluminum oxide, CHITSU- 
ized silicon, CHITSU-ized germanium, a CHITSU-ized tantalum, CHITSU-ized aluminum, CHITSU- 
ized titanium, zinc sulfide, magnesium fluoride, aluminum fluoride, silicon carbide, and these 
composites are specifically mentioned, it cannot be overemphasized that it is not limited to this. 
Although an optimum value cannot change with a medium configuration and refractive indexes and the 
thickness of these transparence dielectric layer cannot be decided uniquely, lOnm - about 150nm is 
usually used suitably. These transparence ****** is formed by the approach more nearly same than the 
continuity of production as the film production approach of a metaUic reflective layer. 
[0020] As a substrate, although glass, acrylic resin, polycarbonate resin, an epoxy resin, polyolefin resin, 
those conversion articles, etc. are used suitably, polycarbonate resin is desirable in respect of a 
mechanical strength, a price, weatherability, thermal resistance, and moisture permeability. The about 
120mm disk made from a polycarbonate is preferably used from the diameter of 60mm by the thickness 
of 0.6 to about 2.0mm by which the substrate used for a phase change mold optical recording medium is 
produced with injection molding. 

[0021] The configuration of the phase change mold optical recording medium mainly stated above is the 
structure of a substrate / lower dielectric layer / recording layer / up dielectric layer / reflecting layer 
(AgCu alloy) / organic, an inorganic protective layer, or a glue line. On the other hand, a film surface 
incidence type phase change mold optical recording medium has the basic configuration which becomes 
from a reflecting layer / lower dielectric layer / recording layer / up dielectric layer at order from a 
substrate side to one side or both sides of a plastic plate, and record playback is carried out from a thin 
fihn layered product side, without letting a substrate pass. A glue line and a thermal break for a substrate 
to prevent the adverse effect of heat in a plastic plate with heat-resistant low temperature may be 
between a substrate and a reflecting layer, the metallic reflective layer of this invention is more 
preferably adapted from the outstanding properties, such as a high reflection factor, thermal 
conductivity, and endurance, being required also of a reflecting layer, since the storage capacity which 
boiled markedly this film surface incidence type of phase change mold optical recording medium, and 
was excellent is expected. In this fihn surface incidence type of phase change mold optical recording 
medium, the protective layer on an AgCu alloy reflecting layer turns into a layer to which the above- 
mentioned lower dielectric layer is equivalent. Therefore, this lower dielectric layer must not contain S 
element more than impurity level (substantially). The aforementioned CHITSU ghost of this lower 
dielectric layer is desirable. 

[0022] The metallic reflective layer of the AgCu alloy of this invention can be used by all the optical 
information medias (except for a magneto-optic-recording medium) that have not only a phase change 
mold optical recording medium but a metallic reflective layer. The organic coloring matter of optical 
absorption nature, such as cyanine dye, can be applied on a polycarbonate substrate, the metaUic 
reflection film can be formed on this coloring matter film, and it can be adapted also for the metallic 
reflective layer of the CD-R disk which applies a protective layer on this metalhc reflection film fiirther, 
and is produced, or a DVD-R disk. Furthermore, it can use, also for the reflecting layer of disks only for 
playbacks, such as CD. Although the AgCu alloy of an ingredient is more expensive than aluminum 
alloy, it is the equivalent engine performance's occurring from a reflection factor being high, even if 
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thin, and carrying out reuse of the used raw material (target), and ingredient cost per medium can also be 

made cheaper than aluminum alloy film. 

[0023] 

[Examples 1-5, the examples 1 and 2 of a comparison] The phase change mold optical recording 
medium (examples 1-5) which has the configuration which consists of a 95nm ZnS-Si02 lower 
dielectric layer, a 20nm GeSbTe recording layer, a 16nm ZnS-Si02 up dielectric layer, a 150nm 
AgCuTi reflecting layer, and an ultraviolet curing mold organic resin protective layer was produced 
from the substrate side for 1.2mm thickness and 120mm diameter at order on one side of the plastic 
plate for optical disks made from a polycarbonate which has a center hall with a bore of 15mm. 
Examples 1-5 are the media which changed Ti content of the AgCuTi reflective film into a table 1 like a 
publication. Although the medium which used only the reflecting layer as Ag film although the medium 
of the example 1 of a comparison was this configuration, and the medium of the example 2 of a 
comparison are these configurations, they are a medium which used only the reflecting layer as the AlTi 
fihn. The spiral slot for continuation servoes (groove) is formed in the range which is the radius of 
24mm - 58mm by injection molding at the substrate. A channel depth is 80nm, a track pitch is 1.20 
micrometers, and both groove width of face and a land width are about 0.60-micrometer width of face. 
[0024] The used sputtering system is high frequency magnetron sputtering equipment (SPF-430made 
from Anelva H mold) which converted the substrate electrode-holder section so that an optical disk 
substrate could be attached. This equipment can install three targets in one vacuuin tub, and can form 
three kinds of film continuously. The used targets are the diameter of 101mm, and size with a thickness 
of 5mm, and are ZnS-Si02 target which carried out mixed sintering of ZnS and Si02 at 80:20-mol % of 
a rate, the GeSbTe alloy target of germanium :Sb:Te= about 2:2:5 atomic ratios, an AgCu (Cu:10 atom 
%) alloy target, and an AlTi (Ti:2.0 atom %) alloy target. When producing the AgCuTi film, the spatter 
of the Ti metal chip of 1mm thickness and 5mm angle was arranged and carried out on the AgCu target. 
The number of Ti chip and the arrangement on a target were adjusted so that it might become Ti content 
of table 1 publication. Distance of a substrate was set to about 120mm from the target, and spatter film 
production was carried out by making the location distant from the target core about 100mm into a 
center of rotation, rotating a.substrate by 20rpm (rotation). 

[0025] The substrate has been arranged in the vacuum tub of this equipment, it exhausted until it was set 
to 8x10 to 5 Pa, then, Ar gas was introduced by flow rate 75SCCM in the vacuum tub, and the orifice on 
a main valve was adjusted so that it might become the pressure of 0.8Pa. In charge power, the high- 
frequency power of 500Watt(s) and the spatter of a GeSbTe target used the direct current power of 
50Watt(s) at the time of a ZnS-Si02 sintered-compact spatter. The direct current power of 400Watt(s) • 
was used at the time of the direct current power of 200Watt(s), and an AlTi target spatter at the time of 
an AgCu target spatter. For 23.3nm/min. and the AlTi film, 10.2nm/min., the AgCu film, and the 
AgCuTi film were [ ZnS-Si02 film / 17.3nm/min. and the GeSbTe film of the membranous rate of 
sedimentation ] 20.5nm/min., respectively. Compared with aluminum alloy film, such as AlTi film with 
which current multiple use of the rate of sedimentation of the AgCuTi film of this invention is carried 
out, the rate of sedimentation of power was 1.7 times in one half When the same power compared, it 
became the 3.4 times as many rate of sedimentation as this, and it became clear that productivity is very 
good. 

[0026] Furthermore, on the AlCr reflecting layer, applied the phenol novolak epoxy acrylate resin which 
does not contain S (sulfur element) of an ultraviolet curing mold by the spin coater, it was made to 
harden by UV irradiation, about 11 -micrometer organic protective layer was prepared, and it considered 
as the phase change mold optical recording medium. 

[0027] The initialization equipment used for mitialization (annealing crystallization) is bulk eraser 
equipment Made from SHEBASOKU (LKlOl A mold). However, laser beam reinforcement leaned the 
beam major axis 30 degrees from the disk radial, attached about 1 max watt, wavelength =810nm, NA 
(objective lens numerical aperture) =0.34, and a spot-size =125micrometer(major-axis die length) 
xl.27micrometer (minor-axis die length) thing, and used the used optical head in the disk face of a 
board, initialization ~ linear velocity ~ it was fixed 5 m/sec, and rotating a disk, by the feed rate of 86 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 3/19/07 



JP,2000-228032,A [DETAILED DESCRIPTION] 



Page 6 of 7 



micrometers / revolution (rate to which 86 micrometers of optical heads progress radially at the time of 
disk 1 revolution), laser power was made into 65% of maximum, (namely, about 650mW) with delivery, 
and the optical head was performed. 

[0028] Electric characterization of a medium was performed using the Pulstec Industrial DDU-1000 
mold electrical-and-electric-equipment characterization equipment which has the wavelength of 780nm, 
and the optical head of numerical-aperture NA==0.55 of an objective lens, a place with a rotational-speed 
2030rpm [ of a disk ], and a radius of 26nim - the write-in frequency of 4MHz, and the single frequency 
of 62ns of pulse width - bias power — record peak power was recorded as adjustable as fixed 4.5 
mWatt, and CNR (signal noise ratio) was measured for the signal reproduced by playback power 
ImWatt with the spectrum analyzer. In the standup curve of CNR when enlarging record peak power in 
order, record peak power when being set to CNR=30dB was made into the assessment value of record 
sensibility. WThen record sensibility is too (record is made by too small power) high, the repeat 
endurance of an exaggerated light worsens, if sensibility is low, excessive power will be required and 
the burden of a drive will become large. Record sensibility has desirable 8 - 12mWatt extent. In 
addition, the larger one of the value of CNR is good. An assessment result is shown in a table 1 . 
[0029] From the above example, it became clear by the reflective film of only Ag that CNR is low with 
that record sensibility is too small and the AlTi reflective film. Furthermore, although about thirty 
pinholes generated these samples only for the example 1 of a comparison when the acceleration 
deterioration test of 1000 hours was performed on the conditions of the temperature of 80 degrees C, and 
85% of humidity, with other samples, change was not seen at all 

[0030] Furthermore, although the medium of an AlTi reflecting layer showed the same engine 
performance as the above when the sample made the same up to the place which forms a reflecting layer 
by the spatter was produced again, and 20nm spatter formation of the ZnS-Si02 fihn was carried out on 
this reflecting layer this time (without it appUes an organic protective layer) Surface discoloration was 
already accepted immediately after the ZnS-Si02 spatter, and the medium of other Ag reflecting layers 
and an AgCuTi reflecting layer was presumed that the silver sulfide was generated. And CNR also 
deteriorated to about 46dB. Furthermore, when spatter formation of not ZnS-Si02 but the GeN 
(CHITSU-ized germanium) film was carried out on this reflecting layer, it was all samples and was what 
any change is not seen, either but can also satisfy a property. 
[0031] 

[Examples 6-8] Furthermore, except having made it the same as examples 1-5, having arranged the chip 
of Ta on an AgCu target to relation of Ti, and having merely used the metallic reflective layer as the 
AgCuTa alloy of a table 2, the phase-change optical disk of the completely same configuration was 
produced, and it evaluated similarly. The result is shown in a table 2. 

[0032] The effectiveness as the AgCuTi film that the AgCuTa film was also the same was checked fi-om 
this example. Furthermore, in this sample (examples 6, 7, and 8) that applied the organic protective 
layer, when the acceleration deterioration test of 1000 hours was performed on the conditions of the 
temperature of 80 degrees C, and 85% of humidity, change was seen at all with no samples, but good 
environmental endurance was shown. 

[0033] As shown in the above example, CNR and sensibility are excellent in a phase change mold 
optical recording medium with the metallic reflection film which consists of an Ag alloy containing 
either [ Cu of this invention, and / at least ] Ta or Ti, and an optical information media also with high 
endurance can be obtained with it. lowering of the optimal record laser power, i.e., the improvement in 
record sensibihty, is remarkable, and CNR is also well-known, for example, especially the content of Ta 
and Ti is markedly alike, and superior to the phase-change optical disk which uses the AlTi alloy film as 
the reflective film in the range more than 1.5 atom %. Especially the content of Ta and Ti has desirable 
1.5-10 atom % in respect of this effectiveness. 
[0034] 
[A table 1] 
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[0036] 

[Effect of the Invention] As mentioned above, according to the optical information media of this 
invention, by adopting an AgCu alloy, an AgCuTi alloy, or an AgCuTa alloy as a reflecting layer, it was 
cheap, and was powerful and it became possible to manufacture the medium excellent in the resistance 
to environment with sufficient productivity. 



[Translation done.] 
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